Testosterone stimulates the biosynthesis of m-aconitase and citrate oxidation in prostate epithelial cells.
Mitochondria (m-)aconitase is a rate-limiting regulatory enzyme in prostate epithelial cells which minimizes citrate oxidation by these cells. This unique metabolite characteristic is responsible for the ability of the prostate to accumulate and secrete extraordinarily high levels of citrate. Testosterone is a major regulator of prostate growth and function, and stimulates citrate oxidation. Therefore, an important action of testosterone might be its stimulation of m-aconitase in prostate epithelial cells. Studies were conducted with rat ventral prostate (VP) epithelial cells to establish the effect of testosterone on the level of m-aconitase and corresponding citrate oxidation. Physiological concentrations (10(-7)-10(-10) M) of testosterone in vitro markedly increased the level of m-aconitase in freshly prepared isolated prostate epithelial cells. This increase was apparent within 3 h of exposure to the hormone. The stimulatory effect of testosterone on m-aconitase was abolished by actinomycin D and by cycloheximide. Both the level of m-aconitase enzyme and the level of m-aconitase activity were similarly increased by testosterone treatment. Correspondingly, testosterone increased the rate of mitochondrial citrate oxidation while having no effect on the rate of isocitrate oxidation, thereby demonstrating that the action of testosterone is specifically targeted at the m-aconitase reaction. In vivo studies revealed that castration markedly decreased and testosterone administration increased the m-aconitase level of prostate epithelial cells. In contrast, neither liver nor kidney m-aconitase level was altered by castration. These studies demonstrate that testosterone regulates the biosynthesis of m-aconitase in prostate epithelial cells.(ABSTRACT TRUNCATED AT 250 WORDS)